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i£Bl*l ^(storage node)^ ^^}7] ^*fl t"lH eKKbit line) U-^O-S 
^^1 (contact body)* i^Rr «KE*ll *fl2: « 0 Vl 3* -g- <sj ;£*H) cq^. 

^ H o^£-, #£3] 71* ^Hl 7)MH negate line)!-* ^^i, ^1^^#* 

afll^^* ^**>^ *IU^ 2fl = # £ ^12^^ sfl^-l-*- ^^W. ^12*3 <3#^ *§^> 

= ^#*Rr wH-^(band) ^Eflojsl «1H eKl°l ^r*Rr H o v ^-°3. Jffl^l- #7l 

## ^fSHl tfl^S)^ ^^ofl vfl^ilji. #0]-^ tL^-g. 7V^l7fl ^lZL 7flZL( Z ig zag) ^EflS. 

ifflJE ^hH3] (opening)* ^ o_S^* *fl$| ^l^l ^7l^o.S <S 

3E##* ^^*VJ1 sflE^^H -2. = ^ ^-$\% *fl-Hr ^-^1 w] 3= 

*1 ^^11: ^Hl ^se^l *l^-#* zj-z]- ^^tbef. 
£ 9a 
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iSBj^l #^--4 3#* r 7l $m u]b eh^l ^€ ^*H# Sf-^l-fe- ^4 

^112: ^^{Method for manufacturing semiconductor device including contact body expanded 
along bit line direction to contact with storage node} 

5. la ^ £ lb ifl^l 3E. 8a ^ S. 8b, ^ £ 9a ifl*l £ 9c#^ ^lajofl <j] 

-g- ^JE^I *^*|, ^iflAlEKcapacitor)^ ^£3*1 

(storage node)#°l ^j— 5}°} (word line) "<Hr°)H # «fl ^Jl 1H1 o^u)-7fl «fl^€ nfl 

^(storage node) 3*1- SH^Ml %^r*}7] 3}*lH «1H ef^Kbit line) ^t^-S §J- 

(contact body)* i^r^ *KE.*ll *H2^ H o V ^°)l ^rtr ^°l^r. 

*VE.*fl *fl2: 7l#o] ^-^-^-0)1 nq-&|- H$*l^Ei( transistor)^ 3.7}^ ^o}x]jL «> 

3.71 a*V #cH#ZL &cf. s.^) > DRAM(Dynamic Random Access Memory) ±7} 9] i* r ^ Jl 

^3 SHI 4€- ^ 37]^ #o]^oii n}-^, 8F2 ^-2:^ cg<* (strait active) ^ 
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oflAi ^sIM^ (capacitor)* ^^Hr 33 3 o]^<%x}jl ^*fl , °l^tr ^S^i 

^(strait type)S. afll^tf. 

^*fl, DRAM^ ^ ^Efl^ i^c^ ^sflAlE^* *fl-g- 

«H, -M^i ^ *V-8-*Kr y J-^^-S Jl^-s^ ^3zflAl^^( cap acitance)^ 

3.*} «^ti}^olcf. n^xPi], DRAM ^>7f Jl^^2)-Sl<H #(design ruleH 

33 rH 7^3)]a}e^ tij-rt o j7j1 ^(CDXritical Dimension)-!; 3- 

i.s:>7l7> <Hs^*l->l °H1 ^^r, DRAM 4i7>HH^ Ti^E^ sfl ^ if}^* ^Ji*}^ ^ 

^li7> nl^-^^- ^ *H5,378,906J:(Hee G. Lee -f^l ^It!: "Dynamic random access memory 
having improved layout', 1995\1 l^i 3^ -f-^-H ^H-g v}Q g Q } cf^rTll o)^o]x)jl & 
A. 

tf^, TisflAlE^ ^^E-l ^EflSl ^SEl^l ^q-^j U]-^- CD7|- ufl-!jL ^-o].^ ^ xrj-E}-, ^ £ 

#^Mr ^Hfls. 71 -i:^ 3( leaning) &<>1 M)^7]7\ ^ ^l-^lJL 9X7] nfl-^ojcf. 

°1 s i ^ 7l^cH^ £ ^ 2^3£- a 15 ) 7 ) 3#li>Kr l;^-g- 

-fr**r-2 °l^r ^ l-^(2-bit fail)^- -n^Ml =lcf. z^c-fl, ^^d] ^Efl^) A £e j 

*1 ^71^; ^-O] ^ ^BflS tifl^S]^ ^BlHA^ o] 5^ 7]-£o]$^. *&7]k} 7 } 

olsq- ^LE^l 3^ 71^^ £fe ^*>7l $1*fMfe- ^S.E)^1 ^q-o) 

u^ol ^o] ^sfl^ig GDI- 1- oi avo^ 71 -f^ ^ nfl o. i£e)*l 

^ €*>^ ?1*IWSi^i* ^Jol l-7>^«fl ^Icf. 
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o]s\- ^ *fltb3«°fl riSeM ^-Qr ^4^- -ft-^tt «J-^s, 

-T- H7fl ^^rSlJi otcf. nf^, ^£5^1 «H<1 ^Efl# a^Tji-} ^Se)*l 

cJ-Tg fg^o. tij-o>^ + ^ Zl^ofli l^-JL, %^ <%<*{o) ^o] w o V 

^Tfl 7>^J7, ol^*]- ^ <^^-i-ol <^7} tgEfl yfl^^ tgEflo} ^ 

<H*}- M tifl^ ^ ojo3 ^P-^Htt ol^tb tiVS^l ^<*-4 ^£^^1 

^ o^^ 7 > ^^^Tfl #^5] Til £]PLS, ^4 ^£5^1 ^ €^ 

^, ^£^1 #^-4 ^ o^o^ <^17> ^S>ZL A^S. o]^uf7l] 5\E.£., ^M&M 3 

4eK ^M&M ^4 SMS c §^°) ^7l^o.S ^^S]7l7l- nfl^- o^^c)-. 

°1 ^317.]- 71^3 ^Efls] ^£El*l ^e^lfe 

H^r ^ ^sW^^Vt "fl, ^Sel^l ^^"Ol tiytr^ 7 )^.o) ^ cg(^o| 

t> ^7l^ ^^^* ^^]-7l HIS e}^1 «o V ^S. ^-^^1* til-i^l ^ 

7f ^li hJ-^^- ^1^*}^ di $4 tf. 
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<11> AJ-7] tiVxr^) ^7]- ^2; 7I 4£ #ofl 7)j °] Je. B^M" ^ #31^, # 

H 5|^# a>o]o^ AV7I 7l# ^Hl ^7]^^S ^^^^ *fll^ sflJEl-I- ^ all 2^ sfl 

#*Hfr ^}^, ^-71 *\]2*1<£^ ^ 0 H1 #7] TflolB e}°]# 7>^leji #7l ^}2^%-^ 

#-f-*H #7l *fl2^ sH^-l-ofl ^7)^^S <a^s]^ tilH e)-^^ ^*Rr &7\]9\-, 

<^ #7] 7\)o)^ 5-}o]o) ^Z}^ « 0 V*j:O.S. ^711 *]#£H ^^5L #7l afl^l- ±.^f>} 

MB— (band) #7] v}B. t%<&°] f^r^-fe *^SlS- ##5)^ ^!- 7}t]^ wfljEL ^ 

Efl^ .2.^ (opening)* ^#SHfr ^Tfls}-, # 7 1 ^13^^# #°fl #7l JLH^-i: *fl£| #7l 
sen sfl^l-on ^ 7 ]^ £^i#* ^^Rr ^}^, A oM SL^* sflE^^H # 

7} ##5]^ ^» *fl-^ -Sj^ofl Al-7j U ]E e^-olol ^JLS 3]-*}- 

<12> tiV^ ^} ^13: y> £ ^] 71^- ^-ojj ^ o] E ^^"1-* ^^^- ( # 

71 TflojB ^]l^<a#* ^^*>^ ^7^1^, ^>7l 7fll^<a#* ^*^H ^"71 Tflol 

H H^-Oll- A>o]^ A o V 7 ] 7l^ ^-ofl *)7]3 AS. ^ll^-ej 3fl = # ^ ^)2^«] sfl 
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^r-f-^H ^"71 ^2€-^j 3flcs.6|l zj-zj- ^7l^o.S u)e ELj-Oj-i-^. #7)14, 
^7] alB £}°J#-^ £tt ^13^^## ^*Rr #314, -^71 ^13^^## 

*}^r MB— (band) ^ Efl o] E ] a> 7 ) y)_e ef-ojol f^*>^ i#%l=o.S. 1-#£)tt ^^<4 #7l 

4^1 CJR^^ 4*H1 tfl^S. ^-^1- 7}7)7]\ 7)11 ^flzKzig zag) ^Efls 3^*1 «J-EL 

^Efl^ (opening)^- #7114, # 7 | *\}3*d #°fl #7l ^ #7l 

^fl^l:^ ^i7l^ 5L *§^*Rr #314, ^-71 5i*i#-g; SflE^^H 

A oM jLH^4 -*f4» *fl-f^r ^f^l 4*lH #7} «1H <S^*Rr « 0 H^S 

7fl7fl^ ^SSl^l £-S)*Rr #7fl, ^ ^"71 7fl7fl^ ^ *ll 

1- ^oHl i£^^l ^Ir-g- z^-zl- #7411- ^ S - oicf. 

<13> ^7lA-l, 4V7I .o^o] s.^ a o V 7 ] ale ^ojS- ^ojofl ^^^jl ^>7l w] H 4# 

^ ^°H1 ^44^ #tfl wj-^O,^ ##5lJ£^- ^-71 t=: ^ ^ 
^ &4. 

<14> A o V 7l _0 S ^o] ^ 3^*1^ -f4±r ^-7] WlH 5}<?1# 7>>oH ^^1s:}J1 

^-71 tile 4^-§- A>olofl ^ji JE^O.^. ^-71 ^^lfe *&f$o} KYzWg. W>^£^- #7] .2.5.^ 

<15> a o v 71 _o^^ wVt+o] ^Sol a o v^ ^ofl wl*fl 2]-o> ^A>^1 7H5^t ^€ 

5U4. 

<16> olnfl ) ^a^^l ^-^ 2£^r #71 ^<^^1^ ^-^ojlA] >y-7l ^.H^ ^1 

^ ^711^ ^7] ^.H^^ll ^1^^ #7l TllojE e).ol ^cfl ^ol £ ^ 
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71 iLH^^r ^€ ^ 2i*r, #7l jL^fi) 3L±r #7l SlS.^^\ 3<«Tr Jf 

#7l £ = ^3 #^<>1 ^3)- 4 > 7l ^^ol) o]^^ # 7 1 TjojE E}o]^ * } o}6\) -J7 

3*l*Rr #7l #^H <£lf SH-SlTll #7l JLH^^r *S#€ *r &4 

. °H, ^7] ^SRr #7l iLB^ ^A^Tfl <5>7l i?l*fl-*1 ^A> ^Z|o_3L ^ 

<i?> # 7 1 iH^-g- cf^o] a o v 7 ] u]e e^oi^. a o v^. 7 >^^ei ^ Xlcf. °1 

n fl, A oM #71 HlB B}<?]ol #71 ^.H^* ^S^r ^^Hl ^ *1H 3*fl£)fe ^ 

*>7l 313H # 7 1 H ] H ^.o]^ a o v&^ gi=. ^ ^o^^o. cj-Tjl, * #71 «1B e}<y 

^ ^fe i^M^-fr *§#*Rr ^IS Cl ^ ^Cf. O^H, #71 S^d^-i; 2)1 Ei 

^*Hr ^711^ #71 7fl^§ ^<£#^ #^ S^^r ^#*>£S. #7l 5E*1#* ^T&SHRr cf^l- 

<18> olnfl, #7l iSelxl ^^-1-8; ^eSMl °l£*Rr ^MSl^l ^^-ol #7l tilB 5}o]-i- A} 

oHl #71 tilH e^^o] f^Kr Hj-^ofl tflSflA-1 O^l+Tfl ^6j| ^Al*V7fl afl^slH 

^ S^cf. B^h #71 ^5Le)*l ^ SEfe ^A}^^ o. ^ 

^C-l ^EflSl 3^>€ <§#CLS. ^ Sicf. #71 #7l -aflC-l ^Efl2] ^£e)*l 

0>2fl ^*Kr ^7^1# Dl ^#Sj ^ $X^. 

<19> ^ofl 4h^ i ^ 1=3*1 ^q-ol tiV^^l ^ ojcrio} o]^tL E :| ^ ^ 

yfl^ «fl*l5)fe 53* *l-§-*K£^, ## <^^^ iBEl^l Afo]^] ^-g-^V ^7l^ ^ 

^#-ir ^*V7l Jfl«flAi win 5f<y «o v ^S. ^-#€ ^^^1* JL^m te^ll i4 ^1S « 0 >^ 
* ^1^ ^ %lcf. o]d\) rcl-Hl-, ^EHo] ^B^xl ^^-ol ^#^- Jiail-^o.S. 
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. nJ-eM, ££°1H^ -S-^^ ^ iL4 ^*>7l $1*IH sHJ-EH^l ^o] 

^, £^ A <HH ^tr 4is a a] si ^^*i ^.it ^HW. sth ^ §H cfs 

# a>5E*fl '^>°\) SX^JL 7)7flS]^ ^-M, ^71 t}^ & ^ 

£ -a*H<*M*r ^SEl^l ^ ^Efls ^ ufl a}z^ ^Efl (square type) 

^ ^Efl^L ^<5>ji, ^Sel^l ^i^-l-ol Byword line)°l ^t}^ *$-%«\}*} # 

«fl «1S eKl°l f^>^r iinflS tifl*l£lTr, ^, *ln *fln(zig zag) 

Hfl^si^ yfl- ^H^t}. oisq. ^sel^l #^8r #5. 31 7l^ <3<*H 3330.5. 
S^3Sr 31*1-1- $^*}7] ^-f^, °ls1tb 3]*HH «1B bJ-*1°1 «J-^=o.s 

Al^^lTm l-^^l ^^]# ^-a-s>7fl ^Cf. olofl tcj-e]-, ^£33 ^ Tj^g- ^71 
3°-^ ^3 ^sfl ^7l7> nfl 4- ^tf. 

°l^r ^ ^(aligning margin)5l ^S>7] ^*$°\ ^X\d\)6\]X\ 

^ «1H ef^lol yj-^o.^. ^.3.^ #1^1, s.^1, ^£3*1 3^-§- a^lf ^tb^r. 

^* ol-f.^ ^ oioi, «^ ^Sel^l ^q-^r ^§1 ^7l^o.5. ^^Al^ 

^ £f. 
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^2-cr, *fl# ^(BC: Buried Contact), <^ 
"til: ^ 3fl^(BC pad)# ^*Rr *}» igj^o] a] cfl 6)| ^ *f| 

iJLB^l ^ ^^^17} 3#*Kr ^ 5fl£^, i£H]^l €-^^l7> 

*ti^(zig zag) ^Bfls 5l-fS ^3*1 «JH, ^, x]zl *flzz. «fflj= *g 
Efl^ ^.^^ (opening)* ^>S*H, ^ €-^^7> «lH f^H=r ffAl 

* ^*}7l fltb A >^1 *3 ^ SL^r Sfl^S* S^^S ^r^l- ^ ^^r 

H Ay] ^-^(SAC:Self Aligned Contact) S^t^ , ^ 4*1 

<25> c-l^ol, ojaj^ i = ^oi ^zKtaper etch)iL5. $^3<H ^ A r# 7M£S 

-R-3E.^ w}« ^jAltlcf. ojoi] 4^ ^ ^*fl7>, «1H eKl-i- «h£*H 71^:^ # 

^ <3^H1 ^71^^.5. <a^*>^ M*fl, <4^tfl, ^M^B ^(DC:Direct Contact) ^ ^ol^j 
B 3fl^-(DC pad)2f ^cfl*V ^l^H, ^i^^ 
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S ^.cf ^^Vo S $^SW, #^-#°l alH B^o] JE^ Tfloje t^ol^o] ^ 

a o V ^ BL^r tflzH! IhD^S. ^STl^l «fl<g€ nfl , i£Bl*l ^ ^ 
i£Bl*l *0**|-fe a># TflA] tbcf. oj-^i, ^J&bM 

-*HM # nfl AflS^r afllS- *H*l£|fe 3°1 7>^H, ^«o] a}^ 

^ ^Bfl^l ^^c-i ^Efls. 7}ttt±. ojofl n|-e|-, i£Bl*l ^ 

°13 ?J3# ^ ^711 s^L^fe- ?H 7>^*}i ( ^jlsH ^^l #3-0} 

<27> o]<4 g*. hv^o^ ^Al^l- ^Jf &2,-5}<*\ lief ^l^jAS -g^th}. 

<28> £ la S £ lb ifl*] £ 8a 5? 51 8b, ^ 51 9a vfl*l £ 9c#-£- ^|o)d|| ^ 

^#*>7| «1B B^-o] ^-#* €-^1* Stsfe ^51*11 ^J- 

<29> £ la^ 1&5=*I| 71* #ofl <8^(110)ol ^-Efl* 7fl^ A£ loj^ *g^51 

oltf. JE lb^r «hE*H 7l*(100) ^Hl ^^(110)0) ^-Efl» 7fl^^o.S. ULocj^l 

3l*lH 5= la^ 1 - l'S] l<EHd^- ff)-e|. 7l]^2]o £ £ Altl ^^5Lo]cf . 

<30> 51 la ^ 51 lb# , wf^-^^l-Tll ^Bl^-Sl 7l*(100Hl B3!*l ^ 

(trench isolation) ^-4 ^ ±x} 4^^- ^r*3^H , *^ ^(110)1- -g^^Hr ^> 

-g-Bl °J^(150)* ^*>i=f. ±z} ^-el ^(150)^ ^Hl i4Br ^Efl^l <S^(110) 
# ^ XI^-M-, 51 laofl ^11^1^ wffil- ^-ol ol^-^ ^ cg^ (110) ol ^ «J-^o.s. afl 

^l^ °^7> ^Efl(strait type)S ^ °lsi^ ^-e) ^o^ (150) ^ e^^^. ^ 
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<3i> o]*.c]] t tiV^^j 71^(100)^1 «(well:£AlS)^l *J H^l^ (transistor)^ 

(channel) ^fl- a};*} (photo) ^4 **oj ^l^g- ^ ^tf. 

<32> £ 2a^ Sh£*ll 71^(100) ^Hl 7flo]H &K1(200H #Efl» 7fl^o.S J±<*|^-fe 

^^SoIji, £ 2hb £ 2a ^1 2-2'^ aJ^Md-i- n^-s.^ 71}^ o_5. Jio^fe 

<33> IE 2a ^ 51 2b# #a*r£, ^(llO)* 7}^)^~ ^(line) <§Efl3. 7flolB Sr 

^(200)1-*- nf^ S^^tJ.. ^afl^o.^., <S<*(110) ^Ml €^ll*Rr o]^. -oi ^ 

^«3r€ all- ^5^(51*1 3*1 &-§-) ^ afl^tr M ^(llOHl ^ 

^^1^ TflolB ^>5r^(210)^: TlMB *VsH§M210)£: ^^^JL^f 

<34> o] 4:6)| , 7]]olH ^#(210) 4H1 71101^^(220, 230) ^ TlM^ 7 fl3§ |^( 260 )t £ 

*r3-2-5L ^ 7llolH^(220, 230 )£- £31 ^€ ^ 9X^. 

lE^-ir ^ 1-21 ^ el doped polysilicon layer : 220) -g- rflef 1000A ^£5. ^- 

TllS. ^-5}JL, ^o\] TllolH^l ^-g- #4* ^ el AH^f, ( m etal silicide 

layer)* ^3^tr^. ^ ^ ^>°1 ^SLS.$r ^l^tfl ^ a>o]=^( tungsten silicide 

layer:230)-§: tfl^= 1000A ^S. ^ ^ ^o] j= ^(230) tfofl Jf4f 

Aizl- 4^ ^-A^^-eI 7flolB# jSLsl^M ifltr ^ ^9i#(260)^-S ^el^ -fiSH^-fr 
tflsf 2000 A ^JE. ^trCr. 

<35> ol^ofl, a>^1 ^4 ^4 ^ ^#(260), 7llolH^(220, 230) ^g-* 

£^1-3-2-5. tfflEl^H £ 2a^l ^*}& «><q. £o] ^ ^<^(no)# 7>S*1 s.^- 711 oIh el-°J 
(200)* cf^r ^^tb^f . ol^ofl, NM0S Stt PM0S ^SK^r ^ B^l^E^ s.^^ oj 
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<*ofl ^ o)£- ^oj 7^ E^li^o| ^i(source) ^ = (drain) 

<8^-§- LDDCLightly Doped Drain) ^^tr^=f. 

<36> o)^6\} ) TjjolH e}<?l(200)-§: g^r ^fvg: ^*\JL ^ ^ 

*3*H TjlojE i5flolAi(270)# 711 o]e ^^(200) ^^Hl ^tr^f. 7il°]H ^2)1 o] ^ (270)^ 
^Srl-f^ ^€ *r 5*^*1, TflolB 5^ o](200)Sl ^* S<H iLJ^Tfl €4. 

<37> £ 3a^ ^ sfl^-i-(410, 450)# *§^tr ^e)]# 7 fl^^ J±<*|^ ^^ol^, £ 

3b^ 5L 3a^ 3 - 3' 7fl^o £ iL<*)^b ^£^uf. 

<38> £ 3a ^ £ 3b« %^§r^ ( TlHH ^(200) A}o|f ofl^ ^fll^ #(300)-g: ^ *r 

i=r. °l&|*r *)U^<g#(300)£- HDPCHigh Density Plasma) BPSG(BoroPhosphoSi 1 icate 

Glass) -§-4 ^°1 7 J ^fl-i-Cgap fill) IR^l -f^tr ^3^- ^€ ^ <3^M1 , 

0 l^tr ^11^ ^#(300)^ #<§f ^Sj-SKr ^* -^7]-^ o.^ ^ o|cf. oje^ 

^li-S]- sf^^r 5}-^- 7l7fl^ ^ D >(CMP: Chemical Mechanical Polishing) w}^*]*r7fl ^r*S 

<39> ol^oii, ^l^<a#(300)^l 7.>7l ^1 -^(SAC:Self Aligned Contact) ^ °l-§- 

*H M 5fl^l-(410 ) 450 ^tr^f. ol&ltr ^ ^#(410, 450)^ 3.7]} ^S. 

3*1 #^M1^ #713 ^Wl£]^ ^1^-^ Sfl-ELUIO), ^, nfl^ 3fl = ( B C 

pad)£f flS Hf^H^ #7H <?l^^r ^*1H ^I^tt *)12€-^ 3] = (450), ^, i=H^H. 
2fl = (DC pad) 5. cH^^ + oicf. a^I^o^ ol^tr ^ j= (410)^ ^2€-^ 3fl = (450)^ 

Tjjole ^.o](200)# Aj-olofl ^jj Aj-^ #6\] o]^S)7\} ^l^l ^t}. 
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<40> o]&|tb ^ n^WUlO, 450)* ^«H=- 4^* ^1* ^4 

ol Aiz]- nf^* °l-g-SM wlB eJ-°J ^S^^l ^ ^i^o^f^ 

(300) -*f£-* ^3 -2-3. ^l^^H *^ <8 3(110)°] 4-^1-* ^ ^1^ 

*#* ^^ttcf. °l&ltb ^ll€-^#^r ^Efl(band type)5. ^^H, ^1€-^»°1 *fl 

= #(410 450) °1 3*11:* cf^ 7fl^ ^ %icf. 

<4i> ^, ^isuj^ol Tjiole 5^-01(200)1:* 7>S^l = 7fl ^#^-of| tIMb (200)1-* 27fl 

cf^ 7fl hL%a>\5l, 7flo)B e}«y (200)1- ^(110)1-* 7fl *r 31 

31 -R"g-*H}. ^, ^ll^mo] H7l7> O.S. 3JflS.S. (410 tri^ 45 0 ) 7 fl 7 ]]o) 37 1 ^ 

3711 ^S^sL, ^1^¥* ^ SL^fe iMEll^l^B 3fl € (photoresist pattern:^! 

<42> ol^oil, v^#£)^ ^ ^^ (no) «.«.o]l ol^ ^oj ^ o. ^*H, ^ ^«^(110)4 

ol^ofl tg^<g ^-U] sfl = 1(410, 450) *i% Vo l ^r*!^ -fr-SL^. °1^°H , N ^ 

*^#°1 f"fr€ #3 (doped poly silicon)^ ^ 5^1* cfl^ 2500 A 

^l^-En^l-* Pll*cf. ol^i^, £*!#* ofl^l «fl(etch back)^}^ CMP 

*H TllolH 5K1(200)3 ^6\] ^f>}^ TllolE 7 fl5g ^<gA (260) o| ^ K ^ tf^JO 

5*1, 5L*1#* sfl ^1(410, 450)S 4- 

<43> ^ 4a^r wlH £1-^(600)01 #3l» 7 fl^l£ Ji 0 ^^ sg^o^, £ 4b ^ £ 

4a^l 4-4' 4^-^ 7fl^AS JeL^^ ^Solcf. 

<44> JE 4a ^ J£ 4b# 511 = 1(410, 450)* ^2^9j^(510)* 

(300) ^"^1 ^^W. oiE^tb ^I2^oi#(510)-°r «1H ^^^1- °ll* 4 = ^ ^lll€-^ sfl-EL 
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(410)* 71 ^sflAi i^^cf. x%E±*\, o]eitt ^l2^^#(510)^r ^ 

4^1, -4^ ^4 ^ -^-i: °l-8-«M, ^2^ £^(510)^- ^-g-^H ^12€-^ 3^(450), 

tr ^12^-^4(511)-^ *fl2^ 2fl£L(450)^ y lH £^(600)^8: ^7l^ <&&lk *\)2€r^ , «fl€ 
tfl, cfojeJiE £<y^cf. ol^Loj], *I12^*(511)# ffl-ffe ^12^^(605), ^1^1 

tfl, §^ «1H ^^1(600)4 *fl2^ nfl^(450)# ^7l^ ^^^1^^ 

cf. <« S<H, ^EBr ^s}-##(TiN layer) -f-^ ^ ^ ^#(611) ^ ^€#(W 
layer) ^4 ^ ^ £^#(651) ^ #^tr «*D*1 ^ SE^r CMP ^ frS|-*H *l|2 

^*(51lW *K^l^r ^12^^(605)^ ^ 

nf^l, «1S 5fo] ^ ^]^^H *H2€-^(605H1 ^7l^ o.s. t>lH ej- 

<?](600)-g: ^Wi=r. <^1# ^ ( TiN ^ ^ ^ ^-^(610) * ^ ^ # 

# £^#(650) zflE^H «1S 4^(600)* ^tr^. °H , ^2^* 

(511)-g: ^-f^f *fl2^(605), i^, cfol^JjE seMc>1 n)^ 5}°] (600)*]- *fl2^ sfl^(450) 
1- #7l3_os <g^Al^^cf. 

°lsi?r «1B 5K1(600)2] ^HH^r «1B « ^<?!^(660)ol ^el^ <§]3~§-# f-o_ 

S ^wlslJl, wlH ^(600)51 ^Hfofliir Til JEAl5l*lir ^^At} «1H ef<y >iffllolA-l7> 

^el^ ^-tim *r ^ ?fl^§ ^^#(660)34 ^Ma-^ ^<$*_ 

^Sl^ ^Mel^l ^ §^*fl ( ofl^tfl, nil^ sbm^ $^*Hr ^ofl^ alB £f<y(600)ol ^ 
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<48> £ 5aTr «1H ^^1(600)^- ^113^^^(530) A 0 H1 iSe^liS 2fl^(710)^ wflJEL ^ 

EflS £<g*Vfe ^Tfl* 7^2]^ H^Tr ji ( j£ 5b^ 3E 5a^| 5 - 5' 4 

<49> 5. 5a ^ £ 5b» «]H sf<?l(600)^: ^, «lB £}-<£]( 600)^ ^13^ 

^#(530)* *\)^ s.o] t HDP BPSG ^ Q sfl-g- -f^*V ^Je)^. 

^113^^^(530)^- ^t^. °1^M1, ^-M ^ ^13^^^(530)^] S 
1^4. °1 3 ^bVs}-^ CMP -f-SlH ^ $m. 

<so> ^3^^^(530)011 ^1i3-e« ^^(410)^ ^^ofl i^el^l ^71^ o.s. 

*fl# ^, (opening)^ ^^^7] ^tb ^ 

3" ^*<H1 °l-§-€ 3fl^(710)* i£eflxl>iH sflE}(710)£r ^3^<g# 

(530) #<*fl «H= ^Efl^ ^sH, <i^l<>| Hfl^l=l cf^^l ^1^-^ 2fl iEL (410 )!:-§- ^13^^ 
#(530)^- ^.#<5}5lJ=- ^£4-. 

<si> oinfl, iSE^liH 5fl^(710)^ i^frs]^ <3*H alH e}^l(600)§ *\°)°\) 

^ ^^HH alB e^(600H f^r*}^r ^^-S. ##5]:el, o]z]^. ^#3^ 0303 

iS^l^l^S 3fl^(710)^ ^#*Rr ^= ^9}, ^, TflojH 5^01(200)^1 #^Kr «<H)= 

<52> s f 1 £E 1|71ae 2fl t£ (710)^- £ 5a<>l] *1W€ *\s% Qo] t^s)^ ojo^ol wflc 

7>^£l *]ZL 7flZl( Z ig zag) Q+S. «H= ^Ell, ^, XlZL 7flZL ^ Efl O) Hjjc ^ Efl 

^ ic#<sl-5L^- ^^€4. olull ) a]H e1-oi( 60 o)l-oi Al-oloi] f^^slfe 
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ol2f ^-o) i^ell^B 3^(710)* ^lZL 7fl ZL ^Efl^ ^EflS. <§^#°.3.*J, 11 

<r 544. ^, *fll#^ sfl^(410)^>* *H IL^E]^ ^>^1 ^ 

9] *RK££l ^ ^ C.^t= ^. 7l ^. ^.O. ^ lzL ^ = ^Efl 

^ iSSll^^E 5)111(710)^; *§^SHr 7>^*]-Cf. ol^ > A>^1 ^O^O] ^ v^O. ^ 

Z\ U\ ^ °XV\^ £H*lCf. 

oleitt H^l^l^m sflii(710)^r ^ll€-^ 3fl = (410)* Q±t ^13^^^(530) ^-gr* Tfll 
^ ^^(410)^1 ^ iH=}- ^AS. i,#^>£^- ^€ ^ oicf. o]6\] 45}, SSe^l^e 

31^(710)* *>*l sfl^SL ^ HL^r ^ n}^]^- jicf u-1 SJ-jiJi ^ oicf. 

£ 6a^ Tfll-SEB 5)1 ^.(410)^^ ^#*}^ ^lZL 7flzL Hflc ^3 .2.^(531)* 

^ ^ ^ ^311- l^^is iL^-b ^^£o]ji ( £ 6bfe £ 6a^ 6-6' ^'SHd* 4=.^ 
7fl^^ iL^^ ^_£olcf . 

J£ 6a ^ £ 6b# , IIJII^^ ^(S. 5a^l 710)* ^4 *>^i3.(etch mask) 

5. °l-§-*H ^#£1 ^113^^^(530) AlEH^ ^4^>°i *fln ^Efloi 

^(531)* ^^W. °1 2-1*1 7)13^^^(530)^1 ^-5^5. ^£l&# 

^El^- ^Isf-^ rfl^l ^z}- o_g_ *r $14. ^ 4^£r 3<H.£ ^1^- 

^ 2flS-(410)^ ^ i^#£l£^- 
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o]S\. ^4 uZf^ol] cq^J)^ X}ZL 7flZI WflJE. ^Eflo] j>.= h3(531)£- TflolE 

2^(200)* 4^ ^Tfl v}B±*\, 5. 6a°\) alH€ wVs}- zj-o] ^ ^zl wjjje. tgnflo) 

€4. ^ ^ ^Hfl^ 3.^(531)^ ^11^^ sflH.(410)#^ *lM~r tilB 

^ (600)## 7}S*1 iMl ^€4. «1S 51-^1(600)*^- £ 4b ^1 wj-sq. zj-o] n 

^ y]H ^ a]E e|.o] 7fl 3g z3o^(660)ilS :£Jl5]t1] ^cf. wlH e}^ 

?fl^ ^^#(660)4 w]b e^^l i*M*lfe ^zi^l ^sf#^o_ s ^<gs]& oes, 

olE^ T-flZL wflEL ^Efl<2] ^^^(531)-^ ISsfl^iB 5flli(710)ol ^#5^ ^°\) 

nfef =l 3,o] ^^fl^Tll sir}. 5E?h ^. = ^(531)^ w]B &|-<y(600)°l #^Rr ^AS. ^ 
A <HH 1- nfl £ 6a<>fl ^H^l H>Sf Z>o] ##S)7fl SlES, -§-ol ^-^^C] 2}5E #£-*l 

*fll^ 511^.(410)^ ^ K ^ 7^o) 7}±5-5M. tcfel-A-l, o]e^ 7]ZL 7fl ZL ^ 

Efl^ _2.^(531)-8- ^*Hr S^AS ^.^eflol v}Q ^-o] ^ d S^SLm ^ 

711 -^-sH^A^S, ^lie^ ^ = (410 HI £l5-*Rr ^ ofl^cfl, 711 5^-^(200)^1 

^#^-5- ^-4 £ 6M] w><^ z>o] 7 >^7fl £4. ^, °.^(531)-& Tflo] 

— ^°J(200) ^SLsL ^, «1H B|-<?](600)ol "J-^iLS ^l^zl ^ 

#^1-711 ^cf. o]s]. ^-ol ^4-^^ c g < ^^ > ^ 5a^l ^lAl^ zl-o] ^sefl^^e 

^€(710)^1 X]ZL 7)1 ZL iffl^. ^^-i- 7>^lS.S., WlJE efol( 600 )^. A |.o]o)l ^-J7 5}-^ JE^^ O. 
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<eo> olnfl, £ 5a oi| w)-<4 I£el7liE sflBd(710H hz.^}^ ^^o] SlS.^ 

(531)^1 ^#5]^1 &0>Oj: ^ *fl2^ 2flc ( 4 50 ) ^.ofl ^Sj^Lf DflJjL <g<*?> 

*1 ^€ ^ 9X^. ^<>1 iSefl^l^B 2fl€(710H ^12€-^ sfl = (450) tfoiq.- ^ o]6\] 

^4- °J^*Kr <33*}*1 ^tfltb ii#A]7l^ iLH^(531)# *fl-f:£^ ^€ 

#^-8- ^1*11, ^, wlH (600)^1 #^<sf^ «oH^S 

o.^t^ ( ^*V ) Hfl<Io]_HlH 5}ol(6oo) t11o]e e^o] (200)^1 f^*}^- 



*H*>3 ^-t- 4- -B-^tb 5£^. 



<62> o]^ ^-g. ^^^H (531)^1 *fl2^ 3flH.(450)^- s| tfl 

o| ^ £) 7^) ^ ( °.^(531)°| *112^ 4^(450)1- ^#^1 S^S.-^ 

£.H^(531)£r ^a} Aiz^Ctaper etching) ^-^S. ^^1^. 
^, ^^(531)^ yfrf- CD7> ^J-# CDJ±tf (531)^1 ^a>^ £ ^- 

^ °l-§-^, ^ 4i3S ol-g-Sl^r ISell^AE 3flH (710)o] 

*\}2^ 3fl = (450) ^°\] °J^* ^#^l5l-£, ^12^-^ sfl = (450)71- _2_H^ (531)^] 

< 63 > £ 7a ^ ^I3^°i#(530') ^Hl *lzi T-flu «H= ^Efl^ _oH^( 53 i),g- ^-f ^ 

(800)^ ^*Hr ^Till- 7fl^^j^S ^^£o]j7 ( s. 7bfe £ 7a^l 7 - 7' ^^^d^- 

4=.^ 7fl^^ O.S. Ji^ir 'S^S.olcf. 
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<64> £ 7a % 51 7b* *]=L zftZL «H= ^Efl°l .2. = ^ (531)-§- *fl"-ffe S.*}#(800), 

*<H, #3 3flB^^ ^13^^^(530') ^W4. #5] ^ 

^€•#^7 *lZZ. *flZL «fl= ^Efl^ ^.^(531)^- *fl-*Mr ^ 7l # ^ 

(CVD: Chemical Vapor Deposition) ^€ 4 1 ^l^tb Ir^ =4 

^ 5L^#(800)-^ ^3*1 ^^SO') QS.^ 7 A°) b>#2]*>4. H^If- 

(800)£ ^13. ^flZL ^Efls^ £ = (531)41 ^#3^r «1B 4<?1(600) $>H £ 

4. 

<65> £ 8a^r ^^#(800)^: 7fl 7^ ^£3*1 S«|*||(810)*3. S-e)*Rr #7ll* 7^2] 

£.3- Ji^fe- ^S.o]jL t £ 8b^r £ 8a4 8-8* 4^tt ^* 7fl^3 iL^ 

<66> IE 8a ^ £ 8b# ^S^S, £^(800)-a- ^^"^H 7fl7^ ^ ^*fl 

(810)1-, ^, nfls- ^-bhs-S. £3^4. £^#(800)3] 6fl*l «Jjom CMP* <>l-g-*H 

*r S^*!, CMP* A}-g-*H- $0] v}^f>}xj.. o]^ t 3gE}-5Hr «lB 4^(600)21 ^ 
4b^ 660)^1 S^o] f^l Jt#s)s.s. t^I^M , win 4°] (600) 4 7fl^ ?4<£ 

#(660)3} ic#6fl £^#(800)o] 7 fl7fl^ ^££l*l ^*ll(810)JL 

<67> ojfi]. ^-o] H]E e^-o] 7 fl3§ ^<g#(660)ol nfl^l ig^- s^o] ^S^, 

tJMB 51-^(200)01 #^*Rr i£2l^] ^ s^^l(810)#S.^ 34- 

^€4. °ls]t!: ^^5r 3113^ (5300 Jg^S)<H ^ -r-^r ^d^Tfl 514. 

H 1H 4^ 7fl^ ^<3#(660)£- w]-^§>7ll ^5l€- ^Sl-l-S ^3q$toj5.S, w^^tII ^e) 
^5r#S ^13^^#(530')4 ^ W 4*cHH ^z* *}^«l-& ^^1- ^ 
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ojcf. o]6fl nq-ef, «1e e^-oi 7 fl3g ^^#(660)-g- ^zf 5Eb 

3*1 ^Jfil 3flJ=(410)-t ^7l^o.^ ^^a]^ 

^ *l*H<M *1^£- «1H 2}°] (600H f^Hr y o V %°S. f nfl «1H efoj 

(600 H tfl«fl^ ^]ZL ^flZL(zig zag) ^Efls. -#iL*H ^H^M-Tll hHI^I^ a]-!- ^M*Vtf. 

^, wlH b}-9J(600H1 tflSIH a}*} aV^A^ ^^-o] afl^sl^s. ^ £ 

5} ^1(200)* 7l^o.S ^ v\Q7\x]g. 711 o]H ^^(200)^1 #^*>fe ^-^-3. # «fl ^ZL 

^flzz. ^Efls #Jl*H ^^M-Tll «fl*13i=h ^r, TflolH eKl(200)°fl tflsflAi *$-%o_3_ o] -£ 

is}$± ^SBl^l ^l^-oi Hfl^£]£s. ^^elxl ^^-#oi afl^^cf. oje^ i£s}*l *fl 

n^t-fl, oleitb ti>sf ig-o] i^e^l «1B h}°_1(600) i&b tIMS e}9J(200Hl 

uflsiH j^g_gjLa^iajj! _Bfl^^- ^-f ^Mg^i ^^-^ ^ jL^iu.€^-gfl,^(4io)^ ^ 

^o] a-is. &ji <H^-M-7fl ^cf. ^^i, ^sej^l ^-1*31(810)7} i£&)^l *1^- 



3)- *Hi^ 3flJE.(4io) ami ^71^ o.s <a^<5l-7l ^siMfe, ^sel^l ^ ^u^l 

(810)^ tilH 5+^(600)01 f^Br U-^^-S. *3 7 fl j- ^ 7Mb ^Jol Hj-^-zi^ 



£ 7a ^ £ 7b°fl^2} ^-ol x}zi 7fl zl MH^ ^Efl^) .2. = ^ (351)-§- ^J£&]*1 
^*fl(810)fe ^lZL 7flzL ifflS. ^Efl^ ^L = ^(351)©1 §H -g^tt £o] t))H £|-9j(600) 
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°1 f^*}3f ^-Bfls ^Sl^iES, win ^o](600)ol f^SRr 

<8#^ 7^711 

4*1 £ 6a^ £ 8a# ^ #5:*}-^ , *ln *flZL w£ = ^Efl^ _2_h^(351)^ ^ig #cfl 
^lli w]B e}o](600)ol f^SHfr « 0 >^^ ^Kg. 7 >^lcf. oje^tl- ##^1^ ^jJEfe 

£ 6a^ SL^ofl^ <2H*-*}7fl S^S^l}, .2.^(351)31 w>rt-ofl o] ^I2^i« ^^(450) 

7> t#£l*l t> ^12€-^] ^^(450)^1 ^-^^-S. ^£15U=- ^J-^ ^, 

(351)* ^S^H ^ ^^^1(810)^ ^.H^(351)ol ^a> ^o\] 

^^1- 7f7|£^ ^£]JELS, ^ S^^) ^ ^ a.7l» 7>^ ^ ol o_ 

S.S., ^Le^l ^ €-^1(810)^ o)z]^- sflc(4 50) av^o^ 

ojo} ^-ol ^£5^1 ^-^1(810)3] S^o) 2)1^.(450) 

sK V: i ^-^MItt ^H^(351)ol £ 6a°fl ^a]^ w> oj^-o.^. ^ ^<5>7ll ^-^-^Tfl $ 
c^^s^- ^Izl «HJE. ^^>o.S ^-^s]^ €4. ^r, -2.^^(351)* ££el]7liH 

*fl€C5E. 5a^ 710)^ 3^*1^ z^£ 7 > £ 5a<Hl 4 ^cf ^ oflz^o.^. ^sqig, 

5.^(351)51 alH 5^<?I(600)ol ^*>^ «J-^o. S ^i^r ^ ^ ^ oji^ ZLE^, 

^H^(351)* ^^711 ^^^1(810)^ #4=- wis e)- < ?](600)ol 

o}p^. ^-o] ^.H^ (351)^1 <tf^ «1B H^°J(600)ol «o v ^-2-S. 

^^(351)* ^^^1-71 iH*fl ^Mtt ^z]- ^.g- ^a} ^]z)-o S .2.5. 
^(351)^ ul-^o] *\}2^v* ^£(450)t ?}o] 7>^^>cf. 
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<75> cfA] £ gal- *]=L iffls. *g#<9 J2.H^(351)# 

5.^(800) SlS. 7fl7fl^ iSeM €-^^1(810)^ TflolH 5}°1(200H 

©l-frs^ ^£^^1 ^ €-^^1(810)^ a^ iVcfl « 0 V^o.S *g#^ 

7^4. °lxr ^-^(351)°1 ^lZL 7-flZL = ^JlS. ^lZl tiflJE.S] ^^5)^ 

*1^°1 *1B ^^1(600)1- a}°}°\] ^i!5L*| 
<76> 5L 9a, 9b ^ 9c AA^ ^£^^1 #^-(900)-g: ^^Rr #31!- 7fl^ 0.5. SL^^Sr ^ 

^£ ^ ^SI-oIji, 51 9b ^ J£ 9c ^ £ 9a^ 9-9' £ ttj-a^ cj^-g- 7 ^?jo S 

<77> 51 9a ^ 51 9b, £ 9c 1- %^*>^, i^sl^l €-^l(810H] £7)^°.£. ^s]^ 

^£51*1 *l^-(900)-§- ^Efls. ojnfl, ^sel^l ^(900)^- ^ 5E^b ^^>z| 

^*fl ^MS^l ^^-(900)^: €$<*fl 7>7>^ ^A}^, ^, S.A^ 7 > ^^Tfl 

^sKrounding)^ *§-#°-3. ^€ ^ 

<78> ^^-(900)^ £ 9a^ ^£°1H ^a]^ u}<4 ^-o] e±<& (600H 

Hl^r ^ (200H f^Kr ^ofl tflSfH A>Aj w c V*):o_^ 2^}t11 o]^.^ ^£ 

3*1 ^i^-(900)-i-2]- Hfl<l5l£^- ^ wfl^l^4. ^, «lB e^°l(600) £&^r «1H ej-o] 

(600)^1 Hl^r 711 olH 51-^(200)^1 ^*Rr «oHMl cfl^A^ a>aj «v^o_^ ^ e 

*M i^sl^l ^i^-(900)#ol tifl^slr}.. o]6\) oj-el-, ^ssl^l ^(900)#£r *1B s}- 

^(600)# 7l^o.s ^ «1H 5K1(600)# 43 wlB 3^(600 HI tfl*fl*1 0^14 ^zl T-flzz. 

^ ^*H1 33" tifl ^1 El 711 S]J7 ) 711 olB. ^^1(200)^1 f^*Rr ^<L£.S. 7]}°)^ ^(200) 
^ ^lH ^flZL^ ^^Hl tifl^ElTll =}tf. 
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<79> olsf ^-o] ^g.zJ[x] ^^(900)^^1 ufll^l 44, ^-^44 ^(900)* lH 444tt 

44« Jitf d ^ &4. 444, OCS ^4 ^sflAlEil- ^§ nfl Ms]o^o>^- 

$°-S. <?144:n. i£44 ^4 <>14t!: 2:4 4*fl4 ^£44 #^--1-4 

43. ^Tfl 44 2 4H t^«S^ JL44-2-3. ^4^ <r 5U4. 

<so> o]e^ ^1=44 44(900)#-^ o.^ iS.44 ^^1(810)1- ^Hl 

f^44 tifl^l^nf. &4 44 ^4 ^£44 4^" #^^11(810)1:^: 4H 44 

(600)^1 f^5^ *£^£LS- #£"4 n^S)0] ^A^O^O. M) ^ A 0 V^ ^S]^ A £ ^ 7 | ^ 

(900)4 ^ =^4 4# ^ &4. 4^(900)#4 ^4°1 

4^(410)4 4*fl 37)1 45^4^ 44°fl ^M44 4^-(900)#4 tifl^lSl^^:, 

^4 ^HH4 444^ 4^- ^^^l( 8 io)^ H]H 44(600)4 «o V ^ 

3711 ^^1}- ^ ^ES ^S-44 4^(900)4 43^- 

^ &4. 

<8i> 44(900)-g- ^44 ^44 ^ 34^ *$^SL3. ^44 4«fl4 S. 9b4 ^1 

44 44 ^ l-^-(mold:950)» x£<£^°-3. S.<$S ^ &4. ji4 4-444 

^^44 44" €-44(810) ^ 43*14^(530') ^Hl #-E.#^ 44 1500nm 4^4 ^ 
444. 

<82> olnfl, §£L#4 444^ HE4 *fl444#(910)* 4 31] ^(buffer layer)iLS S.^ ^ 

014. 44^ 4444#(910)£: 44 4 ^]f^ <*^is}7) 44 44«-# 4 # = 

^^1 44^- 4 44 4-§-€ ^ ^4-44 ^€ ^ 44. 4 

4 ^#0.^. 44447I] ol-g-^ ^5)-##^r 44 500A ^£51 ^-^lS ^ $1 
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^£Bj*l ^ ^^^1(810)» S-ir ^ 5U^r ^15. ^£1tt ?H w>^^ rfl 

^ 100A vfl*l 1000 A ^2. 
<83> ^I4^<a#(910) ^Ml # = f^ ^(900)* ^^*V Jf. ^71^ #o]a 

< 84 > = ^, a>^1 Alz]- oj-g-^H ^(900)°1 J^-fr 

(810)^ ^ S^-fr ^#*>i^- sfltH^sH 1-= (950)5. *S-(950)# W§ 

<85> #=(950) ^Hl ^#5]^ ^S^^l ^1«^( 810 )^ AVa ^^o. g^jL <g 

^-£1^ 5L*d^(901)# ^^W. oje^V i£^#^ £^ §e) ^e]^gr tfl^ 400A ifl*] 500 
A ^S. ^7?]}S. sH-n 7}s£ ^ 5^. ^3flAlEi# MIM(Metal-Insulator-Metal) 

Ti^l^S ^§ ^-f , o]e^V MIM THsflAlE^ #^5. ol-g-H]:^ =-4=- 

<86> je*}^ 3^ |^f(£Al£)xl ^-g-)# tflef 3000A 6000A 3)5. ^aj- 

tf- ^, ^ CMP(Chemical Mechanical Polishing) ^-^.S. ^UrW^ 9c^l S.*) 

*V «V^- ^-o] 7 fl 7 flo} *}^-(900)Jl5L -g-e)*Vuf. oi^^v sgEj-^. ^-ell- 

^*1H ^-=(950)o] s ^ 0 ] i-^jg nfl;^] ^^t}. o]s ^fl^ ^ 

^ cfl^ 1000A 2000A ^£ *ll7l*>7fl ^cf. o^ofl, s]^ ;g<*|^ ^ 

-§-=(950)1- ^El^-3f ^E|^- A>^-l-u2f^ Alz| A^ti^} ^ ^ ^Z}- ^ o- Ol-g-^Cx^ 
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(900) o] ^^^cf. 

<87> o]A o l- ( M. ^^l^o] ^jAHl-i- J§-f;}<z\ ^ Ojofl ^ 

3*1 0*al, 7l#^j AfAj- ^ -g^o] f ^j.o] o. ^ <^ ^ 

<88> M. M^o)] ^ i tilH 5}-°] J£±r 711 °1H tfl*lH ^^M-S^- tifl^Sl^ 

^JeLE^I #^--4 *>^-fil ^JEL^ A>ololl w^Kr i^l* ^aZj- tfj- 

<89> ^51^1 ^^-ol 5§!g ^- ufl y]E eJ.o] j^^ ^oje tflSlH c^uf^S. 

till *1 ^§L^*1 ^^-1- #2] rt-*$f>\±r ^* Jl^H « 0 >*m ^ SJ^-M-, 

^Sel^l #-R-<^ ^3)- als^l 7l^Sl <3<*H1 <g^sl sep sflc^o] ^Aio] 3.7}) 

<90> atl", 7)1 ZI MBS- £.5.^* ^^}JL, o) E] 

5L^#* ^, SAC 7fl^# ol-g-^c^ JE^^g- 711 711 SI ^££)*1 £^ 

31*3. ^tA^, ^ A>^1 ^ gj Alzl- ^-^ ^o) sn.^ 
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Jitf 3711 Sk2L1& ^ ^cf. ^°1, ^-7>^«y 51*1 

is ^£3*1 ^ 4H1 tifl*l*Hr 3M ^€ ^ ^4. ^, ^£3*1 ^1 

B e}<?] S^r 711 o]B Bf^l^l #^*V^ y oHMl tfl^fl^i A}*} wj-^O.S S|esr>7ll o] -O.^ 

*1 ^1*1^51^-, ^SSl^l ^^-1-^1 Bfl^lt AflS.01 £Oj^- ^ O^Cf. 6] <4 ^ ^£5] 

*1 ^1^^ y^Hl o^flAi ^ £ ^^1 ^ ol^ #23 o. ^q. ^Tfl SJ-iL^- ^ ^ 

*1 (bridge) M^l *<M^- ^ 
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1] 

#51*11 7}% ^Hl TlMB ?}9l^^r #31; 

^-7] 3MH eJ-^IM- Sfe ^1^^## $^*Rr #31; 

a> 7 | Tfll^-^ sfljEl# ^ ^7l ^12^-^ ^JE.** $^*Hr #31; 

#7l *fl2*3<3# 4H1 ^-71 TflolH 5^9J# 7>S^5ZL #7l ^2^<S#* ^f"*H 

^-7) wis e}9j#-& ii^r ^13^^## ^*Br #31; 

^71 ^13^ *]z^H TflolB 4^1 °1 f^>TT tJtII <tl 

«J-^o_i;L -f^l- 7f3^ Hfl;«= ^Bfl^ (opening)* ^*Rr #31; 

-8-71 A oHl ^"71 ^.H^-tr *fl$| <#7] $\^°\) ^7l3°.5L 

^*Kr #31; 

^71 BflEi^SH 4 V 7l .£ = ^3 ##£l^ 5fl^ *-&d\] 

a lH e}ojoi #^s>^ tJ-^o. 7fl7flsl r^SeM ^ ^iM^l-irS ^-^^ #31; ^ 

^"71 7fl7fl^ ^SS^^l ^ A oHl Z^-Z]- ^*Rr ufTjj^- £ 

^°-S. 15}^ #£^] ±7f 7112; H C V^. 
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2] 

*1U%M1 91°]*], 

^•^^-S. tiVc^l « 0 >^ . 

[^T 1 * 3] 

^£.3. *fe #51*11 i7> 

[^■=F* 4] 

fe- ti>£^l 4i^> ^}2i « 0 >^. 
[^^* 5] 

^13%H1 5U°H, 

7l 71] °1H ef^-i- A>olofl ^-zl ^*l*Hr ^-71 ^l2€-«] *H = -tf-SH ^ f^sUE-ij- SJ-^-sl Til 

^-71 iLH^^ ^5)^7 3# WViExll ^7} « C V^. 
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6] 

^13%H) 

#7] cfTfl-^r #7l ^^o] ^A^Tfl S>7l ^Af ^zj-o^ ^ 

3^ 3^ ^-^O-S. ^ ^-£^1 a o V ^. 
7] 

.£^1 ^} 4^ a o V ^. 
8] 

#7l tilH #^f* g^r '7fl3§ ^ ^ 

^"71 «lB H}o]^ ^^olA-H- ^A^>^ #7ll# d i^*Hr 53 # 

*>£r ^-£*fl ^2: U o V ^ . 

9] 

^18%H] 5*^, #71 zflfH^*Rr #31^ 

A cM 7fl3g ^f^} a^-l: i,#§l-£^- #71 ^ fj-jr}.^ ^1» i^Rr 

^A^L *>^r «VJE*fl 4l7> 
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10] 

#7l TllolH e}-<y« ^l^^-g: ^*Hr #31 ; 

#7l afll^^-g- ^-f-SH #71 TflolH e}<*ll- Al-oi^ ^. 7l ^-dl ^71^^. 

S ^^51^ *fll^ 2fl = # ^ *fl2^ =«:=#-§: #31; 

#71 *fll^ 3|l£t ^ #7l *))2^ 2)]^^ ^ ^#*>^ #711; 

#71 ^I2^<a# #41 #71 TflolH sl-^1: #-§: 7>5.*1 = JI s$ 7 ] ^ 2 ^^#^r ^r-f-«H 
#7l *fl2-^ 3|l^l-ofl zj-z* ^71^0.5. ^^£l^r flB el-^ll-g- ^*Rr #31; 

#71 «1H ^-91^ li^ *fl3*i<3f-§: ^*Hr #31; 

#7l m^^Sr ^eH^^^ ^Z^H #7l TflolH sl-olol ^Sj-fe- a o V ^^- ^31 ^ 
#£M ^ol£ a o V 7 ] ^l^^ $\EL^^r ^#*Kr ^S-(band) ^Eflolsl ^-71 tilB ^<?]ol ^-s]- 

^ H oH^s #7ij# jjj^L^^^^^A^jl ^-g- €-^H^ j^L-l- 7M 

711 ^ 3]3,(zig zag) *§eJ|3. 3<3*1 wflc ^.H^ (opening)* *§^*Rr #31; 

#7l 3l3^<?!# #<*fl #7l ^LH^* *fl3} #71 *lll-Sl» 3fl^.s.oll 
^*Rr #31; 

#71 £#^8: sflE^^H #7l ##5l^ Jf^» *fl-f^ ^ofl ^ 

wlH 5^o]ol ^§Kr #^A5L s}-#s] 7 fl7il^ ^ 2@j^| fS . £e)*Kr #711; ^ 

#71 7fl7fl5l ^ssl^l 3^ ^^^11- #ofl ^mel^l #^-#-§: zj-z}- ig^SHf #7fl« 

3* «KE*il i7f ^12: « 0 >^ . 
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HI 

#7l SLIE 1 ^ £\ ^ZL 7flZ!S. #71 tilS S}-°J^ A>°H ^^Jl #71 «1 

£lfe 51* ^-^^-S. *>^r a_V5L^l ^1S w o V ^ • 

12] 

^U0%H1 5U°1>*1, 

^1* ^^.S *>fe ti>i^l «o V ^. 
13] 

*fll2%Ml &°H, 

#71 iH^^ 3^*l^r Jf^H #?1 iL = ^<£| #«t* A o V 7] <^^o\] o]^^ 

#71 Tflol^ e^ol AV^ofl ^c^s ^-#S)7fl #7l j2.H^£r ^ 3 tt 3* ^HJilJL 

*Rr aVJE^l ^1S «o V ^. 

l^Ht 14] 

^112%H1 5a°H, 

#71 ?M*l*r ^MHH #71 ^^21 ## ^ Tfl ^ #7l ^.H^ofl <?l^*Kr 

#71 7)1 °1H eKl* A>olofl ^-ji ^l^H^r #7l ^2^^ 211= ##^1 ^ #^sl£^- ^-#S) 
711 #71 .2.= ^ ^#3^ 51* ^HJ°-5. *Kr «KE.*ll ^> 2: ^ . 
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15] 

*fll2*<Hl $L°]*\, 

SItt *m ^r£^l aflS w o V^. 

16] 

«1H « ^*Rf #31; £ 

«K£*ll ^12: 

17] 

*fll6tHl $a<^, 

^l#^r ^sH^Kr ^^1* 3.^-*Hr <5>^ «VE*11 4i7> « 0 >^. 

18] 

^110%H1 5^1, 

#71 iSEl^l #^-!-£r ^^§M1 °) ^££1^1 *}^o] Aj-7l ti] E ^o]^- A>ol ofl 

•¥-ZL #71 Wl^ ^Ojol #^}^ ^ofl cfl^A-1 ol^-^Tll A>Ai « 0 Vi£ofl ^ ^Ml ^fl <g £} £-1=- ^ 
3* ^-^^-S. *m ^>-£^l ^ . 
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19] 

20] 
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